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DETAILED ACTION 

Claim Objections 

1 . Claim 13 is objected to because on line 1 of the claim, ~ 5 wherein- should be inserted 
following "claim 12". Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office Action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1-4, 7-14, 17, and 18 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Hamburg et al. (U.S. Patent 5,282,360). 

Re claims 1, 2, 9, and 10, as shown in Figures 4-6, Hamburg et al. disclose a method for 
controlling fuel injection into an engine (41) having an exhaust system with an emission control 
device (42) located therein, the method comprising: 

- reading information from a downstream sensor (44) coupled in the emission control 
system downstream of the emission control device, the information including a substantially 
linear indication of exhaust air-fuel ratio across a range of air- fuel ratios from at least 12:1 to 
18:1 (the downstream sensor (44) exhibits a sharp change at an air-fuel ratio at 14.7 and is 
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mostly linear for an air-fuel ratio outside an area designated as "linear region" by Hamburg et 
al. (see Figure IB)); 

- reading information from the sensor (44) identifying a stochiometric point, the 
information based on a measurement signal obtained from the sensor differently than a 
measurement signal used to produce the substantially linear indication (as indicated in Figure 
5B, a sensor signal of 0.8 which indicated rich of stoichiometry is obtained); 

- adjusting a setpoint (switch point) for an upstream sensor (43) based on the signal (see 
lines 51-53 of column 4); and 

- adjusting fuel injection into the engine based on the adjusted setpoint and a signal from 
the upstream sensor (see Figure 5C). 

Re claims 3, in the method of Hamburg et al., the information from the downstream 
sensor (44) includes the substantially linear indication under a first set of conditions (rich or 
lean of stoichiometry), and includes the substantially non-linear indication of stoichiometry 
under a second set of conditions (engine air-fuel ratio of 14.7). 

Re claim 4, in the method of Hamburg et al., the substantially non-linear indication is 
sampled from a signal providing the substantially linear indication at a preselected condition 
(engine air-fuel ratio of 14.7). 

Re claim 12, as depicted in Figures 4-6, Hamburg et al. disclose a system comprising: 

- a sensor (44) generating a first signal providing a substantially linear indication of 
exhaust air-fuel ratio during a first set of conditions (Ramp Lean) (see Figures 5B and IB), and 
a second signal generating a substantially non-linear indication of exhaust air- fuel ratio during a 
second set of conditions (Linear Feedback) (see Figures 5B and IB); and 
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- a computer storage medium (47) having instructions encoded therein for controlling fuel 
injection into an engine (41) having an exhaust system with an emission control device (42) 
located therein, the medium comprising: 

- code for reading the first and second signal from the sensor (44); 

- code for adjusting a setpoint (switch point), for a feedback controller for an 
sensor (43) coupled upstream of the emission control device, based on the first and second 
signals (see lines 51-53 of column 4); and 

- code for adjusting fuel injection into the engine based on the adjusted setpoint 
and a signal from the upstream sensor (see Figure 5C). 

Re claims 7 and 17, in the method and system of Hamburg et al., the code for adjusting 
fuel injection into the engine further includes code for adjusting fuel injection into the engine 
based on an error between the adjusted setpoint and a signal from the upstream sensor (lines 51- 
53 of column 4). 

Re claims 8, 1 1, and 18, in the method and system of Hamburg et al., the adjusted 
setpoint is adjusted to be a stoichiometric value (lines 10-12 of column 5). 

Re claim 13, in the system of Hamburg et al, first signal and second signal are provided 
via an electronic circuit (47) coupled to the sensor (44), and wherein the emission control 
device (42) is located upstream of the sensor (44). 

Re claim 14, in the system of Hamburg et al., the second signal is sampled from the first 
signal during the second set of operating conditions (Linear Feedback). 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office Action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5. Claims 5, 6 and 15, 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hamburg et al. as applied to claims 1 and 12, respectively, above, in view of Schumacher et al. 
(U.S. Patent 6,1 16,021). 

Re claims 5 and 15, the method and system of Hamburg et al. disclose the invention as 
cited above, however, fail to disclose that the upstream sensor is a HEGO sensor. 

As indicated on lines 31-38 of column 1, Schumacher et al. teach that it is conventional in 
the art to utilize Heated Exhaust Gas Oxygen (HEGO) sensors for several On-Board Diagnostic 
(OBD) systems to control an engine air-fuel ratio to reduce harmful emissions in the exhaust 
gas and to diagnose a working condition of a catalytic converter. It would have been obvious to 
one having ordinary skill in the art at the time of the invention was made, to have replaced the 
upstream sensor of Hamburg et al. with a HEGO sensor as taught by Schumacher et al., since 
the use thereof would have been routinely utilized by those with ordinary skill in the art. 

Re claims 6 and 16, in the modified method and system of Hamburg et al., the upstream 
sensor is a UEGO sensor (see claim 7 of Schumacher et al.). 
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6. Claims 1, 2, 6, 9, 10, 12, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kakuyama et al. (U.S. Patent 6,637,194) in view of Hamburg et al. 

Re claims 1, 2, 9, 10, and 12, as depicted in Figures 1, 9, and 10, Kakuyama et al. 

disclose a system and a method for controlling fuel injection into an engine (1), the system 

comprising: 

- a sensor (13) generating a first signal (VR02) providing an indication of exhaust air- 
fuel ratio during a first set of conditions (step S52 with YES answer) (also see Figure 9B), and a 
second signal (VR02) generating an indication of exhaust air-fuel ratio during a second set of 
conditions (steps S52 and S55 with NO answer (i.e., VR02 is within a region bounded by 
curves C and D)); and 

- a computer storage medium (2) having instructions encoded therein for controlling fuel 
injection into an engine (1) having an exhaust system with an emission control device (10) 
located therein, the medium comprising: 

- code (step S51) for reading the first and second signal from the sensor (13); 

- code (step S53 or S56) for adjusting a setpoint (VFAF), for a feedback controller 
for an sensor (3) coupled upstream of the emission control device (10), based on the first and 
second signals; and 

- code for adjusting fuel injection into the engine based on the adjusted setpoint 
(VFAF) and a signal from the upstream sensor (see the Abstract). 

In Kakuyama et al, the sensor (13) is an on-off type of oxygen sensor (lines 59-64 of 
column 6). They, however, fail to disclose that this type of sensor generates a first signal 
providing a substantially linear indication of exhaust air-fuel ratio from at least 12:1 to 18:1, 
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and a second signal generating a substantially non-linear indication of exhaust air-fuel ratio at 
or about stoichiometry. 

As shown in Figure IB, Hamburg et al. teach that such on-off type oxygen sensor used as 
sensor (13) in Kakuyama et al. exhibits a first signal providing a substantially linear indication 
of exhaust air-fuel ratio from at least 12:1 to 18:1, and a second signal generating a substantially 
non-linear indication of exhaust air-fuel ratio at or about stoichiometry. Therefore, based on the 
teaching of Hamburg et al, it is obvious to one with ordinary skill in the art that the sensor (13) 
in Kakuyama et al. exhibits the characteristics as claimed. 

Re claims 6 and 16, in the method and system of Kakuyama et al., the upstream sensor 
(3) is a UEGO sensor (lines 51-58 of column 6). 

Prior Art 

7. The IDS (PTO-1449) filed on November 10, 2003 has been considered. An initialized 
copy is attached hereto. 

8. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure and consists of four patents: Gopp (U.S. Patent 5,319,921), Bush et al. (U.S. Patent 
5,842,340), Simon et al. (U.S. Patent 6,067,794), and Yasui (U.S. Patent 6,256,983) further 
disclose a state of the art. 
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Communication 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Examiner Tu Nguyen whose telephone number is (571) 272- 



If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mr. Thomas E. Denion, can be reached on (571) 272-4859. The fax phone number 
for the organization where this application or proceeding is assigned is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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